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ABSTRACT 

A model manufacturing training program was created 
for Oregon's precision metals industry. The program^ a cooperative 
venture among private industry, education, and government , focused on 
two main goals: to train entry-level employees and to upgrade the 
skills of current employees in response to technological changes. The 
program at Clackamas community colle9e (Oregon) achieved the 
following goals; (1) development of curricula for one-year 
certificate and two-year associate programs; (2) design and 
implementation of a work-readiness assessment and training program; 
(3) provision of staff development and training for instructors? (4) 
establishment of a replicable model that could be used other 
groups in metals manufacturing; (5) development of a recruitment 
package designed to attract adults and high school students with 
special emphasis given to minority populations and women; (6) 
offering of 36 classes for 200 students Dy summer 1991; and (7) 
filling of 100 job vacancies* The program, despite economic 
fluctuations f has met the main goals and serves a:; a model for 
similar projects. (NLA) 
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Federal High Tech Croperatlve Demoi^tratlon Grant 
January 1990 - September 1991 

TOALS : 

The Federal High Tech Coopermit Danonstration Grant fimded the creation a modei manufacturing 
trsdnbig fH^ogram for Oregon's precision met^ industry. Tf^ program, a cooperative v^ure between 
private bidustiy, education and government, fdcised on two main goats: (1) to train entiy-levei employees, 
arKi to upgrade the skiOs of cuireitt employees in re^jonse to technological changes. 

HISTORY: 

As mt^h as 30% of the current woi1(force is expected to reach r^irement age within the next five years 
creatbig the need for a pod oS sfciBed labor from which to r^)tace these retirfr^ empk^ees. With the 
precision metals indtralry plac^ig increased emphasis on computerized manufacturing techniques and 
equipment, the need to provkJe tr^i^ in the operation d 'stme of the arf eqt^ent also exists. Upgrade 
trainkig, paiticutarly in the areas of compiler usage and numerical control equipHment operation, is critical to 
continued Indu^ growth. The Oregon Precision M^ad Fabricators Association and the Northwest Screw 
Machine Products Association nmrn formed to address th^ needs. 

Prtor to the act^isitlon of the Fed^ High Tech Coopwative Demonstration Grant, Clackamas Community 
Cdlege formed partnerships with Oregon's prsc^n n^al fabricators and screw machine products 
Industries and leased a tracing site in WilsonvUle. Oregon. The commun^ college made this centrally- 
located space availabte for tei^inical trErining durhig the grant period, in turn, the preciston metals industries 
agreed to proWde tfie equ^in^ i%eded for in&juction. Prior to the gr»it some (Uinrk»jlum pl£uining had 
t^en place avKJ a few evening cmases w&b t>eing offered. The grant provided an opportunity to 
significaniiy Dqaand the curriculum, xki tsasic skiHs compon^its, target special groups such as women and 
minorities, atid solkiify the educational missions and opfKirtuniti^ of the two newly-formed tr&de 
associaikjns. 



OBJECTIVES AND ACTWITIES COMPLETED: 

1. Develop curricula for one-year ceitiftcatb and two-year assi^late degree programs. 

With guidance from inc'jstry repr^entmlves, college staff developed comfi^ency-based curricula for nine- 
month certificate prog ams in the precision metal fabrication industry and the screw machine industry. All 
three in^ctors wer£ re(^ited from industry and partteipated in the curricula development One owns and 
operates his ovm manufecturing busing and another helped write a textbook for the precision metal 
fabrication program entitled The Shear Edge . 

Innovative arrangements with equipment manufacture, suppliers, and a^ociation memtiers provided both 
new and used equipment valued at more than $750,000. Included were a new CNC laser cutting machine 
and CNC press brake loaned to tiie project by U.S. Amada Limited. The company loaned the machines to 
demonstrate the technology to pro^9ective customers and to train the ^udente in the precision metal 
fabrication program. 
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Addftion^ CMC press brakes, siraars, graUws, sand&s» fi\fetefs, seven screw machines, too&ig, and 
software were also donated or ioar^ for training purposes. Industry ^reed to supply the training program 
with shem met^ bar stock, and mher sillies. 

The coHege racrutted studer^ ising a variety of meiho(te (see ot^ective #5). Recruitment for the training 
programs Insured that unmipk^fed and cNsh>cated work^ bijurad irarkers, women, and oth«- economk:ally 
disadvant^d pec^ were r^Hesemed according to the grant's recruitment objectives. Each applicant was 
required fo take a maihemattes f^acem^ asse ssment to assure compmency in the fundamentals of 
arithmetic. AppHcants unable to demwistraie ajch competency were referred to "refreshei* math courses 
prior to ^erfrvg 0% pro^'am. 

Tlie certiffcate programs were des^ned to allow apm\ «uollment m the beginning of each term, with a 
maximum enroSmeni of fifteoi stiKtertts bi each program at any given time. The ftfleen studeitts in each 
dass coukl be enrolled In the first, second or third terni of the program with the three levels managed 
concurrently by one instructor. In a(fclitk»i to tedvikal training, the certificate programs reqi^ students to 
complete coiflses ^ appH^ be^nn^g algebra, techrucal mathematics, blueprint reading, m pattern 
development, st^istical process cornrol, and gscxm^ toterandng and dimensioning. AtthtMJs^ the overall 
focus of these programs was technkal skills, students were trained in team buUding, interpersonal sWIIs. work 
place problem solving, resi^ wrft&ig and imejview skills. 



Precision Metal Fabrication Eiiroilment 





First 
Tenn Students 


Sea»vl 
Term Students 


Third 
Term Students 


Term | 
Total 


Fan 


7 


0 


0 


7 


Winter '91 


2 


7 


0 


9 


Spring '91 


7** 


2* 


7 


16 1 


Total Na Graduates in 
1 Prec. Metal Fab. 6/91 


9 



Students expected to continue studies in Fall 1991. 
Screw Machine Technology Enrollment 



First 
Terni Students 



Second 
Tenn Students 



Third 
Term Students 



Term 
Total 



Fall '90 



Winter '91 



11 



Spring '91 



5** 



16 



Summer '91 



2 (spec arrg) 



Total No. Graduates 
in Screw Machine Tech. 
Program 9/91 



9 



Two stuctonts in the screw machine program a»nptet«d the program by special anangement during 
the summer 1991; other students expected to continue studies In Fall 1991. 
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To complwnem the certiftestte progrsBtis, Clackan^ Canmunfty CoJtege ctevetoped addftionaJ support 
courses tor the btdustry, Induding tool & cam design, MasiefCam, CADKEY. and CNC laser cutting machine 
opermion. Tti^ cm^ses were c^fered In the evenhg and (m weekends. 

Mi«h time and effort \were spar« on the devek^Miwrt of 2+2 programs wfth area hl^ schools. However, a 
manber of Inteww*^ fartors prevented the ccanpimion cS this goal. Oregon schools were anticipating the 
ecoTOmte consec^jences resuWng from the passage «d Oregon be^ measure #5, which limited property 
taxes cunently used to fund puW'c schoote. Sect^idaiy school admfeiistraiofs agreed me 2+2 plans were 
viable, but w^ hesttant to commit addMonai funds aid st^ given the mcertain funding sources created bv 
the tax Matlon initiative. 

In1991 the Oregon Leglst^ure passed msyor legislation reqirirbig a comprehensive reorganization of both 
prtoiiy and secwidaiy educ^ton. Under the le^teaJon basic secondary education wihiW be completed at 
the end of 10th grada Students woukJ then be glv»i the c^portunfty to choose between college 
preparatory dasses or prtjfessitMiai/technic^ trainfrig. ^ewltte, prirtiaiy and secondary schools and 
community colleges have begun planning for these dwnges. The 2+2 jwograms and associate degree 
prograns requbed in the origin^ grwit wiS be a aftteal part of this new education system. 



Z, Design and Implement a work-readiness assessment and training program. 

The siX'Weeic trabifrig program was designed to prwWe wttry level trafrrees with me basic skills required for 
Initial emptoymei* fri the prectekm mamrfaciuring IrKlistiy. The pika program, entitled Introdudton to 
Predskw Wamdacturftig,' began in Aprfl 1^ offering trainbig in technk»l mah, Wueprirft reading, use of 
predsksn iroasuring instnanents, problem solving skHls, macdtine shop safety, and hand and power tool 
usage. Industry tours provkled opportunities for «udents to become acquainted wim me workplace. 

These programs were offwed to students free <rf charge. The target audtences for these programs were me 
unemployed and underemployed. AppRcants were assessed in two phases. First, tire apj^fcant was 
required to take the staidard college j^acement examln«ion In n«nh«natics, reading and writing. Second, 
apf^cants met wim the program Instructor for a personal intenriew and performance te^ involving spatial 
relattonships. "me pf^osophy of the assessment process was rKJi to screen Individuals but to recognize 
potential strengths and weaknesses prior to the beg nnkrg d the program. The Instructor couW then adapt 
me course content to better me^ the needs of me inmiediate group. 

Six work readiness programs were offered between April 1990 and April 1991. Seventy-nine students 
entered mese programs: sixty-five students completed, of whteh over 80% were placed. Refinements were 
made to the initial cwriculum wim earn successive program. The program was lengthened to eight weeks, 
allowing students suffteient time to better understand the course materials and acquire part-time emptoyment. 
The unanticipated economte downturn ki 1990-91 made fewer jobs available. To make graduates of me 
work-readiness programs more attractive and emptoyable in industries outside the preciston metals, additions 
were made to the curriculum. Opttonal courses in first aid/CPR and fOrkiift driving were offered. Addttlonal 
emptesis was also placed on teanvbuikJing. work readiness, life and work problem solving, career and goal 
planning, resume writing and Intendewing techniques. The program was originally taught by one staff 
member. However, near the end of the grant period several addittonal faculty members contributed teaching 
time, sharing Individual talents and technical strengths. 



3. 



Provido staff ddvelopment and training for instructors. 



Instructors for the six-week and nlne-nK»Ttii progrars att^ided a Trahnhe-Trainef program during the 
sunmter c4 199a At that tbne, aO of the faculty had come cfirectly from industiy and had no teaching 
6}q}erlem». Jim tnstructc»s mtended a 'Pavm Presoitmkin SkUis* semln£»- lasm in the year as a follow-up to 
this initial train^ TT^ training gre^ contributed to ^r ^Jittty to vt&k with adult and disadvantaged 
populations. Continuous support and gukJance was provkled to these Instructors throughout the course of 
the grant 

In addition, facu^ trainkig w&j provided on st^e-of-the-art equipment loaned to the Center. One instmctor 
attended a week-tong seminar at the U.S. Amada Bchoai in Caiifomia to learn the operatkm of the CNC laser 
cuttir^ machkie, and anotfier support staff n»mi>a', responsitJie tor macfiine maintenance, attended the 
same seminar for a two-week period. Additional traNng was provkled in Brooklyn, Yc^ on the 
<"oeratlon of the CNC plasma cutting machine. One kistructor attended a course to learn about the 
coordinate measuring machine. 



4. EslabBsh a rapllcabte model that could be i»ed by other groups Interested In metals 
manufacturing. 

The citfriculum for the certifteate preclsk>n metai f^iricatton program b avaiiat}le for dissranination in a text 
entitled The Shear Edge. Cuirkniia is also avaiii^ for ttie screw machhie certifkxae program, and a 
comprehensive, ccmipetency-based curricnjla is avaU^^ for the six-week work readine^ program. 

Presentatttons were made by staff at the foUowing conferences regarding the training progr»n$ and 
technk^ues used to create them: 

* Regional Partnership Conference sponsored tsf NW Regtonal Education Lab, Winter 1990 

* 1990 Wori( Now and In the Future Conference 

* University erf Mtesouri Training Institute. March 1991 

* Oregon Vocatk>nal Csreer Counsetors, April 1^1 

* Natfonal Coalitton of Advanced Technotogy Centers, Spring 1^1. Fall 1991 



An artk^ entitled 'Forming the Future,' written by st^ memtier Nk:ole Skinner, has been published In the 
ERIC database. Arttoles concerning specifte programs have been published in naticnaiiy-distributed 
periodfcals sm^ as Autommto Machining and The Fabricator . Local community college have received 
copies of the complete competency-based cuniculum for the worit readiness programs and certificate 
program outlines. 

Two groups of high school manufacturing Instructors smd students have vteited the Center to become familiar 
with the Center's f»ograms and pl»i for the devetopment of the 2+2 portion of the training program. In 
August 1990 the training center was represented t>y stM and ^udents at the Oregon State Fair for ten days. 
Members of both indu^ associations represented the training facility and programs at the Portland Worid of 
Work Fair in the spring of 1991. 
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5. Develop recruttment package designed to attract adults and tilgti school students wRh special 
emphasis given to minority populations and women. 

The training cento's recnjmrom plan ^geted dispiai^ workers, minority populator^ women, career 
chffligas, imen^skiyed m«i utvSsi&npkx^ ymilgimtt pc^^dations, and ir^^ workers. Program 
bracht^es, vkteos and £4}pfic^km fbnns akied st£A ma!tf3«s durfr^ 

oiganlzatfons, Inducfing high Si^wcis, ^tematlve schods, emfAiyment rtftees, Adutt and Family Sennce 
offfces, comnttjnay colleges, rouges coiters, priv^ Industiy coimcfls, urt}an leagues, dtek>cated workers 
programs, and women's groups. Agoicy reprssentailves were Inwived In tte design <a recnjitment activities 
for each groi4>. The ck>se wnfWng relatkinship t}etween the Center and state and private vocsoional 
rehatjllltatton and Insurance groups seeking retraining for Injured workers resulted in numerous student 
re^errate. 

Five students were emptoyed 1^ frK&isiry m the time they altered the certiffcate programs. Their emptoyers 
made anrangements for them to sotend classes and maint^ their emptoymeni, and in many cases, paid for 
or rsimtHjrsed the students for the cost oS instnictton. 

The training center staffed a piMc awareness lx>olh at the Oregon State Fair in August 1990 for ten days. 
Feature stories scared In suc^ natkmal trade magazines as The Fabrteator and Automatic Machining . A 
kx»l tel6visk)n sl«fon produced a feature story on the training center In relatkJn to economte devetopment in 
the state of Oregon. 

Newspaper advertisements were used to solicit students for the six-week Introductton to Piedsion 
Manutecturing programs, and jfmbi\c sen^ radto announcen^nte and cat>le acc^ were used to promote 
putJiic awareness of all programs. 

The programs and courses were priraed in the Clackamas Community College tenn schedule of classes 
whteh is maSed quarterly to 100.000 rodents and businesses. Specialized mailings were sent to individual 
industry associatton members and Society of Manufacturing Engineers members each terni notifying them of 
current course (^erin^ 

Center staff and Industry personnel represented the training center at high school and community college 
cweer fairs and The World <^ Work Fa^ m Portland. High school metals/manufacturing Instructors attended 
seminars at the training center, and two classes of high school studaits visited the training site. While ail of 
these activities helped recruitment ^forts, the most success recruttment activity was personal contact with 
an organization, followed by a visit to the training center. 
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6. Offer 36 classes for 200 students by Summer 1991. 



Enrollment and Sections Data 



1 1989 - SO School Year 


Sections 


Head Count 


Winter '90 


15 Sections 


174 Students 


Spring '90 


36 Sections 


317 StUwTttS 


School Year Totals 


51 Sectiora 


491 StiidAntfi 






1990 -91 Sdiool Y^ 


Sections 


Head Count 


Suftmisr "90 


B Sections 


70 Students | 


FaB '90 


21 Sections 


j 

2(X) Students { 


Winter '91 


33 Sections 


265 Students | 


Sprfrig '91 


4SSectiors 


318 Students 


1 School Year Tc^ 


105 Sections 


853 Students 


Two Year Totals (18 Months) 


1^ Secti(»» 


1.344 Students 



7. FUl 100 Job vacancies. 

I. Work Readiness 'Introdui^lon to Precision Manufacturing" Programs 

Of the 79 students enrolled In the six sessicms of Intioduction to Predsit^i Manufacturing, 65 students 
graduated (82%). Tviwlve graduates chose not to soek bnmedime employment, seven entered the nine- 
month certificate programs at the training center, two enrolled in unrelated college programs, one student 
returned to high school, one entered the anned services, and one (a professional musician) chose not to 
seek employment in the metals indu^ry. 

Of the 53 graduate seeking empksyment. 43 had been empkjyed as of May 1991 (81%). 



Areas of Employment 
for Intro to Precision Manufacturing Graduates 



Precision Metal Fabrication 


21 placements 


48% 


Screw Machine Industry 


9 placements 


20% 


Related industrial Areas 


7 placements 


16% 


Unrelated Areas 


7 placements 


16% 
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TWO additionaJ Introduction to Predsion Manufacturing prograii® were offered In ttie ^jrlng and summer of 
1991 beyond tfw requtremei^ of the federal grant These progratw were expaKled to eigt« weeks and 
eachsiiKlemwasrequfrBdtopayafeeof $lj9Stocovertr»cosiscrflr«tnic^ A toitf of 18 students 
attended these two sessions, most of th«ti referred by privme voc«lonal rehabilitation s^fencies and the local 
Adult and FamSy Sovices divfeion. All of me students completed the program, and five »e currently 
employed in r^ed industries. 



il Screw Maclihw Technology and Precision Metal Fal^aUon Certificate Programs 

In June 1991 there were seven gracftjates bi the screw ma:hlne pro-am. One gradu^ movred out of state 
and chose not to s^cept employment In t!» screw machine lndi»iry. Tim other six graduaes are now 
employed with local sorew machine con^les (86%). TWo additional students graduated from this program 
at the end of August 1991. One of these graduates started his own company. 

Nine students graduated from the precfelon metal fabrication program m June. One of those students has 
not reached the legal age for employment In a manufacturing setting (18 years). However, the remaining 
^ht gradu^es are now working in the precision metal fabrlcatton industry (89%). 

Seven students wiU be continuing their studies as second sna third terni students in the saew machine 
program in the fall of 1991. Seven stwjents wtti be r«uming as third temi students in the metal fabrication 
program. It is antfcipated that these students virlH also be successfully placed following graduaiioa 



III. Placement Procedures 

Students from all three programs were assisted in developing personal resumes to be kept on file at the 
training center. Student resumes, accompanied by a cover letter outlining the skills learned in the program, 
were maHed from the Corner to area compantes €tt the end of each program. In addition, members of the 
industrial communities volunteered time to conduct 'nrock intenrtews* to help students improve their 
intenriewing skUls, 

A comprehensive job search and placement effort was initiated and maintained by prefect staff. Follow-up 
was done with companies where graJuates had been placed to learn how the training programs could be 
improved in the future. 



8. Evaluate the project 

The project's goal was to develop a model center to train cunwit and potential employees in the precision 
metals industries using the combined resources of the private sector, education and govemmem. This has 
been done. From planning, to recniitment, to implementation, to job placement, industry and agencies have 
parttoipated and ass^ed project staff in meeting these goals. 

This project has been evaluated by the Northwest Regkjnal Education Laboratory based in Portland, Oregon. 
The evaluation report, prepared by Mr. Tom Owens In June 1991, has already been submitted. 

The success of the project, in part, can be measured by the industries' and public and private vocational 
rehabilitation agenciss'continued demand for the training programs. Clackamas Community College has 
dedicated funds and space to continue the two certificate programs at a pemianent college facility now 
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under constnictton in WBsonville. TTw work readiness Introduction to Precision Manufacturing program has 
already been continued ti^ond the requirements of the gran. Two additk)nal programs, p^ for t>y student 
fees, were offered iWs past spring and summer. Most students v>«re referred by state or private agencies 
that c^en paUl the fees. 

industry mipport, despite a recessed economy, is r^iected in its continued involvement As a direct result of 
the ptoi screw ma:h^ training iwogram and tocsi industry si^iport. index GmbH plans to loan the tr^ning 
center a new CNC screw machine to provide an opportunity for advanced technical training for students and 
local companies, ft m«idpaed that the machine-loan program initiated by the Center with U.S. Amada will 
continue irtto the next year as weQ. 

The cunicuia is comp^eiKy-based and is suKabie for repiicatioa A textboolt entitled The Shear Edge was 
written by pro|ect staff and is aviisi>ie thiou^ Cladcamas Community College. Staff have participated in 
many s^jproprlate aciivMes to share prc^ techniques aid irdormation. With iitde medication, the Oregon 
Metals indusny Coundl f^ans to use the work-reading curricula developed at the training center for use in 
the primary m^ais industry during the next year. 

There were, however, unantidpaled cWficuWes In {nH>l«neming tiie gra.Tt project The urK^ertaln economic 
maritetplace made Industry emjAjyers hesitant to enfjptoy new workers. There was no pubite trmsponatton 
avaUable to the training facility, causing frequem dllfteuitles for a student pc^)uiation comprised of the 
unemptoyed and underempkjyed. The donated machinery was expensive to ttanspoit to the Center. In 
addition to weating unanticipated nwintenance and tooling needs. DMpite tiie loans and donations of 
machinery, there continues to be a need for additional CNC equipment, especially in tiie screw machine 
program. 

Hundreds of students have benefitted from the traning o»aed at tiie Center. Sixteen students have already 
graduated from certificato programs aid many more will ccsnplete graduaton njquirements in tiie coming 
months. Sixty-flve students complied the Introduction to Precfelon Manufacturing programs: over 80% of 
those studertfs seeking work are now emptoyed and many others have gone on to additional training. 

However, indivWual success stories reflect tiie real success of the project: 

Tanya, a twenty-two yea okJ woman witii one chiW. had numerous learning disabilities and was a 
high school drop-out She was referred to tiie wortt-readiness program tiirough the community 
college's Targeted Learning Center end Adult and Family Sendees. Tanya completed tiie six-week 
progran ajccMsfully and was granted a scholarship through the college to attend the nine-month 
certiflcae program in metal f^Micatiax Tanya graduated In June and is now emptoyed in a 
precision metal fabrication c»mpany earning $7 per hour. 

Robert was refen^ed to tiie worit-readiness program by his vocattonal rehabilltalon counselor. While 
on a tour with his class to a tocal screw machine company, Robert was offered a job upon 
completion erf tiie program a $8 per hour. In addition tiie company volunteered to p^ Robert's 
tuition while he attended the certiRcae screw ma:hlne program. He received a pay raise to $10 per 
hour in June, and it is antidpaed he will return to complete tiie program this fall. 

Sunny, a forty-four yea old Thai woman, attended the worit-readiness program and found immediae 
emptoyment a a precision metal fabricaion company. She received a $2 per hour pay raise after 
tiie first 60 days, was told she had broken all company productton records, and has been asked to 
design an assembly department for tiie company. She will eventually have six other people working 
under her supervision. 
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The success attained by these Individuals reflects the mie strength of the training developed under this 
grant Indu^ representatives and Center staff feel a s«ise of "pride in ownership* and seeit to continually 
Improve the isograms through an open and candid evaluation and assessme^ -nio solid 

relatlonsh^ forged between the tralrtng center arKi pubte and private agencies cor^inue to aid in 
recrujtmem, f«enilwi and placement of students b<^ now and In the future. 

As a result of this training grm, many new bidividuais have entered the Oregon predslon metals Industry. 
Many more mdhriduats already emj^t^ed In the Industry have upgraded their current skills. There is a 
genuine demarKj fdr the f^edston n^als training programs by Industry and human resource agencies, and 
these programs will continue beyond the grant period. 



CONCUJSIONS 

While Ballot Measure #5 and the economic fluctumlons of the targeted industries sometimes hindered the 
grant's objectives, we feel the overall project was an outstanding success. 

The Federal High Tech Cooperative Demonstrative Grant has : 

• Established an on-going series of industry specific training programs 

• Established a model for similar projects that other Industries In other regions can duplicate 

• Increased the training and career options for the unemployed and underemployed \n Oregon's WiUamette 
Vali^ 

• Attracted the Interest, Involvement and contributions of a variety of private corporations 

. Addressed and eased the anticip^ed industry skiil shortages and provided a long terni solution to these 
prot}lsms 

• Significantly contributed to the program graduates' future employment options 

. Established a aiccessful model of cooperation between indi^ry, equipment suppliers and manufacturers, 
social service agencies, wori<ers compensation Insurance representatives, community colleges and the 
federal government 



As a compliment to the funding source and project staff, three recent events attest to the value of this effort. 

A. The loan of a 'state of the art* $4(X),CXX).00 Mutll-Turret CNC Screw Machine to the training effort by 
Index GmbH Incorporated of Qemiany and Leupold and Stevens of Beavertoa Oregon. These 
companies have agre«j to replace this equipment on an annual basis with the latest technology. 

B. A request for technical assistance from an Adult and Family Sen/ices funded Inventory Control and 
Manufacturing training projects. These projects wish to replicate the human relations, problem 
solving and life & career planning component developed under this grant 

C. The receipt of a State of Oregon Economic Development Grant to create a similar series of training 
programs for Oregon's Primary Metals Industry. 
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